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Abstract 

Objective —To assess the risk of cardiorespiratory 
symptoms and mortality in non-smokers who were 
passively exposed to environmental smoke. 

Deji^n — Prospective study of cohort from general 
population first screened between 1972 and 1976 and 
followed up for an average of 11*5 years, with linkage 
of data from participants in the same household. 

Setting— Renfrew and Paisley, adjacent burghs in 
urban west Scotland. 

Subjects —15399 Men and women (80% of all 
those aged 45-64 resident in Renfrew or Paisley) 
comprised the original cohort; 7997 attended for 
muJtiphasic screening with a cohabitee. Passive 
smoking and control groups were defined on the 
basis of a lifelong non-smoking index case and 
whether the cohabitee had ever smoked or never 
smoked. 

Main outcome measure —Cardiorespiratory signs 
and symptoms and mortality. 

Results —Each of the cardiorespiratory symptoms 
examined produced relative risks >10 (though none 
were significant) for passive smokers compared with 
controls. Adjusted forced expiratory volume in one 
second was significantly lower in passive smokers 
than controls. All cause mortality was higher in 
passive smokers than controls (rate ratio 1*27 (95% 
confidence interval 0-95 to 1*70)), as were all causes 
of death related to smoking (rate ratio 1*30 (0*91 to 
1*85)) and mortality from lung cancer (rate ratio2*41 
(0*45 to 12*83)) and ischaemic heart disease (rate 
ratio 2*01 (1-21 to 3 35)). When passive smokers 
were divided into high and low exposure groups on 
the basis of the amount smoked by their cohabitees 
those highly exposed had higher rates of symptoms 
and death. 

Conclusion —Exposure to environmental tobacco 
smoke cannot be regarded as a safe involuntary 
habit. 

Introduction 

Though evidence has accumulated about the risk to 
health of involuntary', or passive, exposure to environ¬ 
mental tobacco smoke, further information is required! 
from cohort studies to confirm these observations. 
Deleterious effects on the respiratory system of infants 
and children have been: observed ' as have chronic 
effects on lung function in adults,* 4 but these findings 
have been criticised!on methodological grounds/ Am 
overview of 10 case-control and three cohort studies 
estimated a relative risk of 1*35 for lung cancer in: 
people passively exposed compared with non-exposed 
controls.* Three studies have reported increased: 
(though notsignificam)risks ofischaemic heart disease 
in nomsmokers with partners who smoke/**' Problems 
in interpreting these findings include lack of an 
objective measure of dose or exposure, failure to adjust 
for confounding variables, inappropriate methods of 
statistical analysis, and failure to measure other poten¬ 
tially important variables. 10 

This report is based on the Renfrew-Paisley survey, 
which was carnediout in an area w*ith a high incidence 


of lung cancer; it overcomes many of these criticisms. 
The survey prospectively studied a general population 
aged 45-64 years, and the collected: data allowed 
participants from the same household to be identified. 
The measure of exposure to environmental tobacco 
was obtained directly from cohabitees and did not rely 
on self reporting. Data on prevalences of symptoms of 
respiratory and cardiovascular disease, forced expiratory 
volume in one second, mortality, and incidence of 
cancer are all available for this population. The 
findings reported here update an earlier report; it adds 
567 further deaths to the previous findings" and 
extends the range of baseline measurements to include 
forced expiratory volume in one second. Confounding 
variables such as social class, blood pressure, choles¬ 
terol concentration, body mass index, and social class 
have been allowed for in calculating relative risks for 
passive smokers. 

Subjects and methods 

This general population cohort comprises all men 
and women aged 45-64 years resident in the towns of 
Renfrew and Paisley in the west of Scotland between 
1972 and 1976. i: Eligibility was established iby a door to 
dbor census of all! households in the two towns. 
Everyone who met the age and residency criteria was 
invited to attend one of 12 temporary’ centres for a 
multiphasic cardiorespiratory screening examination. 
Between 1972 and 1976, 15 399 residents (an 80% 
response) completed a standardised self administered 
questionnaire that included questions on smoking 
behaviour and was checked by experienced inter¬ 
viewers when subjects attended for screening. Respira¬ 
tory symptoms were assessed with the Medical 
Research Council's bronchitis questionnaire. By identi¬ 
fying participants from the same household it' was 
possible to study varying exposures to tobacco smoke 
in a subsample of 3960 men and 4037 women and to 
calculate relative risks for a range of cardiorespiratory 
variables including mortality. 

Four groups, in which the index case was aged 45-64 
at the time of the survey, were defined based on the 
index case and on the cohabitees ever or never haring 
smoked. 

(!) Control: the index case had never smoked and 
lived at the same address as another subject who had 
never smoked. No one else in the household who 
attended for screening was a smoker or ex-smoker. 

(2) Passive smoking: the index case had never 
smoked and lived at the same address as a subject' wh 
had: 

(3) Single smoking: the index case was a smoker or 
ex-smoker and lived at the same address as a subject 
who had never smoked. No one else in the household 
who attended for screening w-as a smoker or ex- 
smoker. 

(4) Double smoking; the index case was a: smoker 
or ex-smoker w ho lived at the same address as a subject 
who was also a smoker or ex-smoker. 

If the index cases were ex-smoke ns they were 
classified as single smokers or double smokers depend¬ 
ing on whether the cohabitees had never smoked! or 
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ever smokedl If the cohabitees were ex-smokers the 
index cases were classified as passive smokers if. they 
had never smoked! or as double smokers if they had 
ever smoked Thus the controls represent; a group 
whose passive exposure was as low as possible within 
the constraints of the study design. Results.for the two 
active smoking groups have been included to give some 
indication of dose-response and provide a perspective 
fbr any differences found between the control and 
passive smoking groups. 

A cohabitee was defined as a respondent sharing the 
same household environment! and examined at the 
same time im the survey as the index case. Some 
households contained cohabitees of the same sex. Some 
of the subjects who were examined were above or! 
below the age range eligible for inclusion in the study. 
These subjects were not analysed as index cases but 
information on their smoking behaviour as cohabitees 
was used as the measure of passive exposure for eligible 
index cases. 

Mortality data was obtained from the National 
H ealth Sendee central register and the General Register 


table I — Composition of groups exposed io cigarette smoke 



No^NVof men 
(index cases 1 

No.'V of women 
(index cases) 

Total 

Control* neither ind*x cave nor cohabitee ever smoked > 

428, IQS. 

489'I21): 

9\7 

Passive smoking 1 onli cohabitee ever smoked 

24V (6 ); 

1295 .32 U 

1538 

Single smoking only indix case ever smoked 

1420 35 9. 

331 '82’ 

1751 

Double smoking both index case and cohabitee everismoked 

1869. 47-2^ 

1922*47 6t 

3791 

Total 

3960 100 

4037\100, 

7997 


TABLE n — Social class of men in groups exposed to cigarette smoke. Figures m parentheses are percentages 


Exposure group 


Social class 

Control* 

Passive 

smoking 

Single 

smoking 

Double 

smoking 

I 

23 5 4 

13 ;5 ; 3 

61 (4 ; J' 

78 ?4 2V 

II 

85(19 9* 

37 15 2 

225:15-8 

235'12 6 - 

til non-manual 

63 14 7 

23 (9:5. 

197.(13-9 

204.10 9: 

til manual. 

157.36.7- 

96 39 5 

538-37-9 

77.1 41 3 

IV 

80J8 7V 

59 24 3 

315(22-2t 

438(23-4 

V 

17 (4 0): 

II (45> 

68 (4:8; 

122 (6 5) 

Insufficient informauon 

3 <0 7>: 

4 (P6; 

16 (1(1) 

21 (11): 

Total 

428:10© 1’ 

243 '99 9 

1420(100: 

1869 100 


Office for Scotland! Incidence ofcancer; was obtained 
through the cancer registry system and used to verify 
that the classification on the death certificate was the 
same as that received by the registry. Data presented 
are complete to the end of December 1985, an average 
follow up of ) 1 5 years: 

Prevalences forrespiratory and cardiovascular symp¬ 
toms were standardised fbr age and sex using the age 
and sex distribution of the whole cohort: as standard 
Similarly, mortality was standardised for age and sex 
using life tables to estimate survival at 11 years of 
follow up ;}* 

Mean forced expiratory volumes in one second fbr 
the four exposure groups were adjusted for age, height, 
and sex by determining the best fit set of parallel! 
regression modeli for forced expiratory - ; volume in one 
second as a linear function of age and height for men 
and women separately ini each group. The mean 
adjusted forced expiratory volume in one second for 
each group was then calculated fbr the average age and 
height of men and women separately, and a weighted 
average (corresponding to the proportion of men and 
women); was computed. Probability values were 
obtained from the analysis of variance. 

Estimates of relative risk and 95% confidence inter¬ 
vals for passive smokers compared with controls were 
adjusted for age, sex, social class, diastolic blood 
pressure, serum cholesterol! concentration and body 
mass index (weight (kg)/(height (m)) : x 100) using the 
logistic regression model 1 ' fbr cardiorespiratory syrup- 
toms and Cox’s proportional hazards model for 
mortality. 16 Levels of significance were derived from 
the partial likelihood function. 11 The biomedical data 
processing programs (BMDP): package was used to 
compute estimates of risk and levels of probability. Jk 

A supplementary questionnaire in' two of the 12 
centres in which the survey was carried out asked 
subjects the extent to which they were exposed to 
cigarette smoke from any other person in the house¬ 
hold, irrespective of whether these people were eligible 
for or attended the survey,; and also in their work 
environment. 


Results 

The number of men and women in the four exposure 
groups is shown in lablbr I. Passive smokers comprised 


TABLE ill —Smoking habit of cohabiiees m passive smoking and double smoking groups. Figures are percentages i numbers) 


424 


No of cigarettes Men 




^ omen 


smoked per day 

by cohabitee Passive smoking group 

Double smoking group 

Passive smoking group Double smoking group 

1-14 3)13 (76' 

30 0(561 ^ 


151 (196 

114 

(219' 

=s!5 46 1 (J12) 

52-7(985) 


41 8.541 

56 2-i 

:i080' 

15-24 42 0(102) 


45-9(858* 


30 8,399 

37 ) K7)31 

?25 4 1. (10) 


6 8(127' 


11-0 J42 

19 1H367; 

Ex-smoker 22-6 (55). 

17-3(323) 


43 1 (558). 

32 4 

i623' 

TABLE iv — Age and sex standardised rates of respiratory and cardiovascular symptoms related to exposure to cigarette smoke A umbers of index 

cases tinth symptoms are given in parentheses 









Exposure group 




Controls 

Passive smoking Single smoking 

Double smoking 



(n^ 9)7) 

(n= 1538:i 

(n = 1751 v 

(n* 3791 ) 

Respirators- svmpioms: 






Infected sputum 


2-3,22)1 

3 3 (44: 

10-5(189 

10 5 (396 

Persistent sputum: 


7-8:C72i i 

9 9.(122) 

28 0:541 

28 7 ( 10 7 9 

Dvspnoea 


10'11:95 

12 2 ( 197.; 

13 4 ,2.29 

16 6 (6)8 

H vperxecreuoin 


5-3(48, 

6 9. (817 

17’6. ;327 

18. 3 (68 1 

Cardiovascular svmptoms: 






Angina 


-4 6 (43) : 

4-7! ( 74 

7-7(165 

91: (334 

Mai or abnorrrulitv found on electrocardiogram 


10 (g: 

II (13 

1*4- .,31 

1-5. (49 

Mean forced expiratory rale in one second (1): 






Unad timed 


2 32 

2 21 

2 12 

2 09 

Ad lusted 


2-3) 

2 23 

2 12 

2-07 
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TABLE v - Age and if x adjusted mortality, per 10000 per year by category of exposure w cigarette smoke. 
Figures in parentheses areactual numbers of deaths 



Controls 

Passive 

smoking 

Single 

smoking 

Double 

smoking 

AU causes 

83 1(99) 

97'4 (164) 

160 0*420) 

155-6(734): 

Lung cancer 

i 6 (2): 

5:0 (7) 

23 2 (54): 

21 4 (93)i 

Ischaemic heart disease 

27'3,30) 

47 7 (54) 

61 0(171): 

60 7 *260): 

AU causes of death related to smoking 

60 B't?i): 

72-2.(104) 

130 4 !i 3621 

129.9 f 592)' 


TABLE — Age adjusud prcialmce of respiratory and cardiovascular symptoms and age standardised 
mortality per JO 000 per year for women in control arui passive smoking groups . Figures in parentheses are 
numbers of.actual cases 


Controls 

Passive smokers 

Low exposure High exposure 


(n = 489l 

(n = 754). 

(n= 541) 

Respirators symptoms: 

Infected ispunim 

Prevalence 

2-1(10) 

2.4(18) 

311(1 7) 

Persistent sputum 

6:4(31) 

5:- 8 (45- 

8 6,46) 

Dvspnoea 

12-7(60) 

11-2(84) 

16 2*88) 

Hypersecretion 

4 1(19) 

3 8 (29) 

5-7(30) 

Cardiovascular symptoms: 

Angina 

3-6(17) 

4 1(32) 

5-8(31) 

Major abnormality found on electrocardiogram 0 4 (2) 

l-L (8) 

0 5 (2). 

All causes 

M&naluv 

58-3(325 

64 6(70) 

87-8(54) 

Lung cancer: 

3-2 (1) 

2 5. (2) 

5-7' (3.) 

Ischaemic heart disease 

6-8 (3) 

14-2(14) 

28 0(16) 

AU causes of death related to smoking 

34-9(17) 

35:2(39) 

47-3(30) 


6*1% (243/3960) of men and 32*1% (1295/4037) of 
women. Of ihe cohabitees, 91 *6% (7325) were of the 
opposite sex. The composition of the groups by social 
class is shown in table II. 

The extent of passive exposure experienced by 
passive smokers in relation to subjects in the doublfc 
smoking group is shown in table III. In all, 46-1% (112) 
men and 41*8% (541) women in the passive smoking 
group lived in> households where the cohabitee was 
smoking 15 or more cigarettes a day. This compared 
with 52‘7% (985) men and 56-2% (1080) women in the 
double smoking group. Ex-smokers were more common 
in households in which the index case had never 
smoked. 

The prevalence of signs and symptoms for the four 
exposure groups is shown in table IV. For each of the 
four respiratory- measures (infected sputum* persistent 
sputum, dyspnoea, and hypersecretion) the rates in the 
control group were lower than those in the passive 
smoking group and considerably lower than in the 
single and double smoking groups. The rates for 
angina and major abnormalities found on electro¬ 
cardiography were similar in the control and passive 
smoking groups and lower than in the active smoking 
groups. 

Mean forced expiratory volumes in one second 
adjusted for sex, age, and height were significantly 
higher (p<0 01) in controls than in those passively 


exposed to cigarette smoke and were significantly 
higher than among active smokers. 

Mortality adjusted forage and sex in the four groups 
is presented in table V ; . Total mortality was higher 
among passive smokers than controls. This was reflected 
in the category of all causes of death related to smoking 
and was highest! for ischaemic heart disease. Lung, 
cancer mortality was higher among passive smokers 
than controls, but the number of deaths involved was 
small. 

The supplementary questionnaire on exposure to 
cigarette smoke at home and w*ork allowedla check to 
be made of the smoking habits of other household 
members who were not pan of the survey, A regular 
smoker living in the same household was reported by 
5% (2/44) of controls compared with 69% (27/39); of 
passive smokers. Of women* 21% (13/62) of controls 
lived in households with a regular smoker compared 
with 63% 0125/197) of passive smokers. 

Women reponed that most of their passive exposure 
was at home rather than at work, which suggested that 
they were the appropriate group in which to examine 
whether there was a dose-response relation. A high' 
exposure passive smoking group was therefore defined ; 
as women whose cohabitee was smoking 15 or more 
cigarettes daily, and the remaining female passive 
smokers were defined as a low exposure group. Table 
VI presents the age standardised rates for respiratory 
and cardiovascular symptoms and mortality for the 
control and the low and high exposure passive smoking 
groups. For each of the four respiratory symptoms the 
highly exposed passive smokers had rates that were 
higher than those in passive smokers whose exposure 
was low and those in the controls. There were no 
consistent differences between the low passive 
exposure group and the controls. A similar partem was 
found for angina but not for major abnormalities 
detected by electrocardiography. 

The adjusted forced expiratory volume at one 
second was significantly lbwer in passive smokers with 
high exposure compared with those with low exposure 
(mean 1*83 It; l*891;p<0*05). No significant difference 
was found between passive smokers with low exposure 
and controls (1 *89 lb 1 *881). Age adjusted mortality’ was 
increased for the passive smokers with high exposure 
compared with low and with controls for all cause 
mortality, all cause mortality related to smoking, 
ischaemic heart disease, and lUng cancer. 

Table VII shows the adjusted relative risks for 
passive and active smokers compared with'controls. 
For each variable the relative risk associated with 
passive smoking was >10. The confidence interval 
included 1*0 except for ischaemic heart disease, for 
which the estimate of risk was significantly different 
from unity (p=0 008). 

Table VIII shows the relative risks for double 
smokers compared with single smokers after additional 1 
adjustment for quantity smoked. Dyspnoea was signi- 


table VII — Relative risks associated unih passive smoking adjusud for age, sex, and social class and for cardiovascular variables, diastolic 
blood pressure, serum cholesterol concentration, and body mass index 


Relative risk Relative nsk 

(passive smoker* compared 95% Confidence (active smoker* compar 

with controls) interval p Value with controls) 


Respirators- symptoms: 


Infected sputum 

1-34 

0 76 to 2 -36 

0 3 

4 53 

Persistent sputum 

1 19 

0 85 to 167 

0 3 

4 49 

Dvspnoea 

1 09 

0 82 to 1 45 

0 5 

1 60 

HvpersecreiioD 

121 

0 8) to 182 

0 3 

3-77 

Cardiovascular svmptoms 

Angina 

i m 

0 73 to 1 70. 

0 6 

1 89 

Maior abnormalities found on electrocardiogram 

1 27 

0 48 to 3 35 

0 6 

151 

Morialirv: 

All causes 

1 27 

0 95 to 1 70 

0 10 

2 07 

AU causes of death related to smoking 

I 30 

0 91 to 1 85 

0 15 

2-3.3! 

Ischaemic heart disease 

2 01 

1 21 to 3-35 

0 008 


Lung cancer 

241 

0 45 to 12 83 

0 3 

10 64' 
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TABLE vni — Relanie risks in double smokers compared umh single smokers, adjusted for ape, sex, amount: 
smoked) and' social' class and for cardiovascular variables, diasiolu blood pressure, serum , cholesterol' 
concentration) and body mass index 



Relative nsk 

95% Confidence 
interval 

p Value, 

Respirators symptoms 

Infected sputum 

0<* 

0 79 to ) 16. 

Oi 65 

Persistent spuiunn 

1-06 

0 92 to.) 21 

045 

Dyspnoea 

1:2V 

1 05 to .1 49 

0 02 

Hypersecretion 

1 02 

0 87 to .J 20; 

0:7 V 

Cardiovascular ss-mpioms 

Angina 

117 

0 95 to) 44 

0 15 

Mator abnormalities found on electrocardiogram 

I'll 

0 68 to I 79 

0:65 

Morubtv 

All causes 

101 

0 87 tn.l is; 

09 

AU causes of death reliied to smoking: 

0 99 

0 M tml 16 

0 9. 

Ischaemic heart disease 

0 89 

Q-72 mil-II 

0 3 

Lung cancer 

1:1* 

0 79 uni 63: 

0 5 


ScantIV more common among double smokers (p= 
0 02), and though none of the other variables was 
significant, six had risks >10. 

Discussion 

Whether inhaling other people’s tobacco smoke is a 
risk factor for lung cancer and other diseases related to 
smoking is now under serious scientific consideration. 
Studies of the concentrations of coiinine in the urine 
and saliva of passive smokers suggest that the dose 
received may be equivalent to smoking up to three 
cigarettes a day.” Though sidestream smoke contains 
different proportions of chemical constituents than 
does mainstream smoke and the same dose received 
passively might not translate directly to the same risk as 
in active smokers, the risks expected for passive 
smokers will probably be of a similar magnitude to those 
found in active smokers of up to three cigarettes daily; 
consequently, only very large srudies will have sufficient 
power to detect such risks. A meta-analvsis is currently 
the only wav to establish precise estimates of risk, and it 
is essential that all studies are included. 

This paper updates a previous publication 11 with 
mortality now extended to an average follow up time of 
1T5 years and the control and passive smoking groups 
redefined to exclude those who smoked onR- pipes or 
cigars and those who smoked cigarettes irregularly: 
The original questionnaire in ns coded form did not 
distinguish pipe and cigar smokers and those who 
smoked fewer than five cigarettes a day from nom 
smokers. Written information on the questionnaires 
allowed this to be clarified, and these additional data 
were added to the computer files. 

The sample size in this study does not provide 
sufficient statistical power to detect: risks of the 
magnitude expected. Thus the lack of significance 
should not be the sole criterion of whether a genuine 
effect may be present. Several findings should be borne 
in mind when interpreting these results. Firstly? for 
each of the 10 measures examined, from respiratory 
symptoms to causes of mortality , the relative risk was 
consistently larger than ; unity..This remained so after 
adjusting for intervening-risk factors such as age, sex, 
social class, blood pressure, cholesterol concentration, 
and body mass index. Secondly, the one measure for 
which sufficient statistical power was available—that is, 
forced expiratory volume in one second —gave a 
significant result. Thirdly, when a group of passive 
smokers with high exposure was defined there was an 
increase in the dose-response relation for nine of the 10 
variables. Fourthly, in comparison with, the relative 
risks found for the two active smoking groups, each 
increased risk was biologically plausible, with the 
possible exception of that for ischaemic heart.disease. 

The findings for respiratory symptoms are similar to 
those of other studies: a decreased forced expiratory 
volume in one second in passive smokers has been 


found previously.- 0 and the risks for Ipng cancer are 
consistent withithose in the overview by Wald ei al* 
Few data relate passive smoking to■ cardiovascular 
disease, but.airelative risk as high as 2 2 for mortality 
from: ischaemic heart disease in passive smokers has: 
been quoted.' Our risk of 2 l 0 seems large m com¬ 
parison with that found 1 for active smokers, and the 
possibility that chance has inflated this risk cannot be 
excluded, but as the lower 95% confidence limit: for 
the relative risk is greater than one it would appear that 
chance alone is not responsible for the excess 

When investigating risks close to unity it is impor¬ 
tant to consider: the effect of potential biases. Biases 
may operate at the time data are collected: Between 
1972 and 1976, however, passive smoking was not an 
issue. Subjects reported their own smoking habits and 
no self reporting of passive exposure was undertaken. 
It was not until. 1983: that subjects within the same 
household were linked, and this was carried 
out without any reference to the measures of outcome 
examined subsequently: 

There is no direct measure available to prove that the 
passive smokers received a higher environmentalidose 
of tobacco smoke than the controls, but in the 
supplementary questionnaire that covered the smoking 
habits of household members irrespective of whether 
they attended the original survey only 5% of controls 
said that there was a current smoker in the household, 
compared with 63% of passive smokers. Greater 
exposure to tobacco smoke at work supported the idea 
that passive smokers were more likely than controls to 
be in contact with environmental tobacco smoke 
outside the home. This was measured by Wald and 
Ritchie/' who showed that non-smoking husbands of 
smoking wives had higher urinary cotinine concentra¬ 
tions than nonsmoking husbands of non-smoking 
wives. Our definition, of categories of exposure is 
comparable with that of other studies and would seem 
to identify groups with different mean levels of passive 
exposure. The high level of heavy smoking in our 
cohort" might also indicate that this difference is 
greater than that found in other studies. 

The problem of smokers deliberately classifying 
themselves as non-smokers : ‘ is a far less serious bias in 
cohort studies than in case-control studies,.because at 
the interview stage there is no indication which subjects 
willi subsequently die. The likelihood of differential 
misclassification rates —that is, higher in the passive 
smoking than in the control group—is debatable as this 
implies that someone in the double smoking group is 
more likely to pretend to be a non-smoker than 
someone in the single smoking group: When, the 
cohabitee is a smoker the reverse may be more likely to 
be true. 

It has been suggested that non-smokers who marry 
smokers may be different from non-smokers who 
marry non-smokers,’* A higher proportion of passive 
smokers were in social classes IO manual, IV, and V, 
but no differences were found for other possible risk 
factors such as occupation,, raised blood pressure, 
cholesterol concentration, or body mass index. In any 
case the final analysis, which estimated! the relative 
risks, adjusted for each of these factors. 

The effect of passive smoking on those who already 
smoke is far. harder to isolate. The dose receivediby 
active smokers from, smoking ranges widely,”*" and 
adding a small extra component due to passive ex¬ 
posure may not lead to much of a difference in mean 
doses for double smokers compared with, single 
smokers. Hence, the increased risk for double smokers 
relative to single smokers may be substantially less 
than that fbr passive smokers relative to controR. Thus 
the statistical power of a single study is,an important 
consideration and in. the absence of other published 
data on this aspect it is difficult to interpret our results 
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for the effects of passive smoking on smokers. There¬ 
fore the main emphasis of this paper is an estimation of 
the risks of passive smoking in lifelong non-smokers; 
data are presented for the active smoking, groups to 
provide an estimate of dose-response. 

Our results are based on a general population cohort 
study carried out in an area with a high level of diseases 
related to smoking. A consistent increase in nsic was 
observed in passive smokers for each of the 10 variables 
measured covering respiratory symptoms, forced ex¬ 
piratory volume in one second; cardiovascular symp¬ 
toms, and subsequent mortality, including lung cancer 
and ischaemic heart disease. A dose-response relation 
was seen, and the risks were biologically plausible 
in relation to the size of the risks found for the active 
smokers. These three factors taken together increase 
our concern that exposure to other people’s tobacco 
smoke cannot be regarded as a safe involuntary 
practice. 
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Abstract 

Objective —To assess the value of serum 
carbohydrate deficient transferrin as detected by 
isoelectric focusing on agarose as an indicator of 
alcohol abuse. 

Design — Coded analysis of serum samples taken 
from patients with carefully defined alcohol intake 
both with and without liver disease. Comparison of 
carbohydrate deficient transferrin with standard 
laboratory tests for alcohol abuse. 

Setting —A teaching hospital unit with an interest 
in general medicine and liver disease. 

Patients —22 “Self confessed” alcoholics 
admitting to a daily alcohol intake of at least 80 g 
for a minimum of three weeks; 15 of the 22 self 
confessed alcoholics admitted to hospital for alcohol 
withdrawal; 68 patients with alcoholic liver disease 
confirmed by biopsy attending outpatient clinics and 
claiming to be drinking less than 50 g alcohol daily; 
47 patients with non-alcoholic liver disorders 
confirmed by biopsy; and 38 patients with disorders 
other than of the liver and no evidence of excessive 
alcohol consumption. 

Intervention — Serial studies performed on the 
15 patients undergoing alcohol withdrawal in 
hospital: 

Main outcome measure — Determination of 
relative value of techniques for detecting alcohol 
abuse. 

Results ^Carbohydrate deficient transferrin, was 
detected in 19 of the 22 (86%) self confessed alcohol 
abusers, none of the 47 patients with non-alcoholic 


liver disease, and one of the 38 (3%) controls. 
Withdrawal of alcohol led to the disappearance of 
carbohydrate deficient transferrin at a variable rate, 
though in some subjects it remained detectable for 
up to 15 days. Carbohydrate deficient transferrin was 
considerably superior to the currently available 
conventional markers for alcohol abuse. 

Conclusion — As the technique is fairly simple, 
sensitive, and inexpensive we suggest that it may be 
valuable in detecting alcohol abuse. 


Introduction 

The medical and social 1 consequences of alcohol! 
abuse are major problems throughout the world. 
Although many people readily acknowledge the extent 
oftheir alcohol consumption, others attempt to conceal' 
it, and we lack reliable objective means of identifying 
surreptitious alcohol consumption. Currently available 
laboratory markers have considerable limitations, 
being insensitive, non-specific, or dependent on liver 
damage. The mean corpuscular volume rises in 
patients with thyroid disease, folic acid deficiency’, and 
Liver disease,' whereas serum y^glutamyliransferase 
activity is affected by drugs that induce microsomal 
enzymes as well as rising in all forms of obstructive 
Liver damage.* Serum aspartate aminotransferase 
activity is more commonly raised in alcoholics than 
alanine aminotransferase activity is, and w’hereas a 
ratio of aspartate to aikrune aminotransferase activity of' 
greater ihan 2 :1 is strongly, suggestive of alcoholic liver 
disease' this is of Lit tie value in subjects in whom the 
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